In the last decade, low-temperature atmospheric-pressure plasmas have open new venues with potential economic and technological impact in many scientific disciplines. The physics of these discharges, however, remains not fully understood and the generation of stable yet reactive plasmas continues to attract great attention. Two strategies are commonly used for generating large-scale low-temperature plasmas: (1) arrays of microdischarges in which the increase in surface to volume ratio aids to keep the discharges far from thermodynamic equilibrium, and (2) pulsed excitation of the discharge in order to keep it on for times shorter than the time needed for instabilities to develop. In this paper we concentrate on the latter and review recent results obtained in our group where pulsed excitation has enable stable operation of jets and parallel plate systems (with and without dielectric layers) not only with noble gases (He, Ar) but also in atmospheric air [1] . By reducing the duration of the discharge down to 10ns, instantaneous power in excess of 1 MW/m 2 can be delivered to the system to strike uniform glow-like discharges. Current densities as high as 15 A/cm 2 (typical atmospheric pressure DBD discharges operate at 10-100mA/cm 2 ) can be driven through the discharge creating a reactive environment while maintaining the gas temperature close to room temperature (~360K based on the rotational temperature of the second positive system of N 2 ). The discharges are filament-free as evidenced by single-shot images taken with an exposure time of 5ns. Changes in the intensity peak ratio of various lines in the optical emission spectrum indicate changes in the electron energy distribution function (EEDF) of the discharge. These changes are consistent with kinetic analyses based on particle-in-cell Monte Carlo collision (PIC-MCC) simulations. Simulation results evidence the non-equilibrium character of the discharge (non-Maxwellian EEDF, anisotropy of the EEDF during the early stages of the discharge, etc) and provide additional information of the particle kinetics. A large flux of energetic particles (electrons and ions) impinging onto the electrodes provide a means of bond-breaking for various practical applications such as sterilisation and polymer treatment [1] .
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